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Transportation of Personnel and Egaipmeni to the USSR

2,

3.

The dismantling of the Junkers Plants at Muldenstein, Dessau,

was started at the time the Soviets stock over the west bank

of the Elbe River. Both plants were completely stripped of all

equipment until only the masonry remalined. There was no

machinery nor piece of metal remaining when the dismantling

operations were finilshed. Muldenstein, a plant ir the vicinity

of Dessau, where planes were produced serlally, was dismantled

first. Elght test stands werc talen out of Muldenstedin and

transferred to Kulbyshev., The material dismantled from Dessan

was divided between the plants at Tushino, Podberes je, and

Kuibyshev. (Regarding the thoroughness of the dismantling

operatlions--even the gas pipes and the electrical wilring were

removed from the plants.) The assembly plant IFA, which was

alsc part of the Junkers compound , was also completely dis-

mantled, The Sovliets kept severzl gvest stands in cperation

at Junkers, Dessau, while the German specialists were still

on hand. These test stands were alsc dismantled after the

deportation of the German specialists tc the USSR, The

dismantling operations were carried out by German personnel.

I do not know the name of the Soviet officer who svpervised

the operations. The dismantling was done with great care

and followed a definite system, All wooden boxes in which

the equipment was packed were numbered on the outside 80 that

the parts belonging together could be assembled again even

by one with little experilence. The boxca were lined wilth tar

paper on the inslde. They arrived in Kulbyshev in excellent

condition with the exceptlon of the boxes which were not un-

Packed untll the fall of 1951; the contents of the latter were
= 4+ o

rusted. The deportation opepra t
25X1

]
I As consolatlonn, the

Ooillcer added that I was not going to be alone in the USSR,
anhd pointed out that hundreds of trucks were parked outside
in the streets which were to take the other specialists and
their famililes, and all the belongings o' the deportees, The
train left the same afternoon a*% about 5 otclock, I estimate
that 400 Junkers persomnel were taken %o Kulbyshev, another
100 specialists were taken to Tushino, while only personnel
of the IFA plant, (an unknown number), were taken to Podbepr—

es je,

At the time of the groupfs arrival at Zavod No 2, the plant
was entirely deserted with nothing there except the skeleton
of the factory bulldings. I am not sure what type of plant
exlsted in thils area previously, but the remailns on the sorap
heaps indicated that it had been a rlant for the production
of precision mechanical equipment, such as airplane machine
guns. After out arrival at Kulbyshev, we were permitted to
remain l1dle for a few days, and to get acquainted with our
immedlate surroundings. We were then glven an order to
bulld up the plant to prepare for the production of airplane
engines, The boxes which had been dismantled from the
Junkers plant either had arrived or were 4n transit. .
Since they were numbered, they were distributed to Lhe various
bulldings in which the equipment contalned in the crates
would be used. The first Jobs agsigned us were of thes most
primitive type, such as repalring windows, and digging
emplacements for the various instruments and machine tools,
This work took about one weelk.
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Construction of the Test Stands

4,

S

After one week, the test stand cperators were summoned to a
place outside of the barbed wire enclosure. There we were
ordéred to level the ground for the erection of a number of
test stands. The tools given were simply crow bars and
shovels. Since the ground was frozen by that time, the work
proceeded very slowly. There were about 40-45 men working on
levelling and digging diltches for the foundations cl the test

‘gtand builldings. The actual barrack type buildings in which

the test stands were housed were not dullt by the Junkers
group but by Soviet penal laborers, mcetly women,

There were two groups of test stands %c be constructed. The

firat group, or the old test stands, ccnsisted of four test
units that were built up from the equipment taken from the
Junkers or BMW plant in Germany. Stands No 2 and Ne 3 of the
0ld graup were erected first and became operational in April
or May 1947. Stand No 1 and No 4 were added shortly. Stand
No 2 and No 3 were first used for %esting the BMW 003C engine,

By the time Stand No 1 and No 4 were finished, the Junkers

012B was ready for test,and 80 testing was carrled cut on the
012B on Stands No 2 and No 4 late in 1947, Stand No 1 was
then remodeled for compressor testing only and Stand No 3
was remodeled for the testing of a BMW 018, Work stopped on
this engine in a short while, When the Junkers 022 became
ready for testing in the spring of 1948, =il

stands were again remodeled for this engine, Stand No 1
remalned & compressor test stand. No 3 remained a water
brake test stand and Stand No 2 and No 4 were converted for
testing of engines with props installed.

The second group of test stands to be constructed vere the
new stands. Theee were more elaborate than the firet groups!',
but elso oconsisted of four test units. Constructiof started

in the spring of 1950--Stand No 1 was operational in Sept-
ember 1950, Stand No 2 became cperational on T Nov 51 with
the first test being on the 022M model., Work on Stand No 3
was started shortly after the tests had begun on the o22M
model but was not near completion in December 25X1
1951, Work had not started on Stand KO ol wag i1t known
when this would occur. Completion dates for Stand No 3 or

No 4 syt not knewn. Difficulties were reported on Stand

No 3 because of material shortage and the release of quali-
fied German supervisory personnel.

Accomplishments

Te

Accomplishments of the Junkers Group at Zavod No 2:

(1) BMW 003: A BMW OO03 was tested with the C model passing
a Btate acceptance test in September or October 1947.
The engine was removed from the test stands and the
disposition made was not known to me.

(2) JuUMO OOk4: It was generally understood that the JUMO
004 was released ©o Kazan for series production. De-
signer Brandner, a QGerman, was gupposedly sent there
to supervise the OO4 production. Brandner returned to
Kuibyshev in January 1947,

(3) JUMO 012: According to rumor, the 012B passed the state
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acceptance test successiully n Novewber 1643, and then
disappeared. Further rumcred was that the 012 was re-
leased to Leningrad for serlss p:odilllon, Nething
definite ever substarflated these Immurs,.

JUMO 022: The firast 22 englnes of the 022 type.,
constructad at Zavod lic 2, wers c¢ssentially the same;
the only changes incorpecrated in each succeeding englne
were those deemed necessary or dssiravlLe wesultlng from
further test and study. As far as I know, there were no
model letters given to The succssding engines Iin the groupw-
nor do I know of any designation given to them by the
Soviets. The engine was Fnown and referred to by both
German and Soviet perscnnel &s the 022, The engines
were distinguished by a number (I thrcougn 22) baing
painted on the engine itself. All 22 sngines were con-
stﬁucted at Zawvod Nc 2 and wers compietad by the end of
1949,

(a) The first engine was ready for testing in the spring
of 1948 and the first acceptance test was attempted
in the spring of 1949 with engine No 14 on old test
stand No 2. Thisg test Tailled when the propeller
flew off. A second acceptance test was attemnted
in the fall of 1949 with engine No 20 and with
engine No 21 in reserve. The later test we.s a
success,

(b) Further teats were made on varlcus engines. In the
spring of 1950, engines No 15 and higher were con-
verted to incorporate shorter combustion chambers
and graphite rings to seal off the gap between the
turbire blades and turbine housing. The greates?t
proportion of tests after thls date 1involved engines
with thlis modification., However, there were never
any further acceptance tests made after the fall of

1949.

(¢) 1In July 1951, Engines No 16 and No 17 or No 17 and
No 18 were taken to Moscow, (exact place unknown)
for test flights. Podberesje was mentlioned in
connection with the flilght teste but thieg was
strictly rumor, The two engines were supposedly
installed 1n a "two englne airplane" along with
two piston engines. No German personnel from
Kulbyshev ascompanied the engines, In Ssptember
1951, rumors circulated at Zavod No 2 that the
flight tests were extremely successful and that the
Soviets were very enthusiastic. The two englnes
a1d not return to Zavod No 2 hefore my departure,
The two engilnes were of the types that had passed
the acceptance test and did not 4incorporate the
short combustion chambers nor the graphite rings,

{(d) During 1951, work was concentrated on the reductilion
of the fuel consumption. There were many and varied
tests on engines with closer tolerances, new fuel
nozzles, different guilde vane settings and various
exact nozzle dimensions.

-
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acceptance teat successfully in Hovewver 1948, and then
disappeared. Further rumored was that the 012 was re-
leased to Leningrad for seri=s prodi:ztlen, Nothilng
définite ever substarfiated these rumers.

JUMO 022: The first 22 engines of the 022 type,
constructed at Zavod No 2, were essentially the same;
the only changes incorporated in each succeeding engine
were those deemed necessary oy desirabie resuvlting from
further test and setudy. A4s Far as I know, there were no
model letters gilven to the succezding engines in the groups-
nor do I know of any designation gilven to them by the
Soviets, The englne was known and referred to by both
German and Soviet personnel a= the 022, The engines
were distinguished by a number (1 thrcugh 22) being
painted on the englne itself. All 22 engines were con=-
Btﬁucted at Zavoed Nc 2 and were complileted by the end of
1949.

(a) The first engine was ready for testing in the spring
of 1948 and the first acceptance test was attempted
in the spring of 1949 with engine No 14 on old test
stand No 2. Thig test falled vhen the propeller
flew cff., A second acceptance test was attempted
in the fall of 1949 with emgine No 20 and with
engine No 21 in reserve. The later teat w.s a
success,

(b) Purther tests were made on varicus englnes. In the
gpring of 1950, engines No 15 and higher were con-
verted to incorporate shorter combustion chambers
and graphite rings to seal off the gap between the
turblne blades and turbine housing. The greatest
proportion of tests after thils date involved englines
with this modification., However, there were never
any further acceptance teats made after the fall of

1949.

{¢}) In July 1951, Engines No 16 and No 17 or No 17 and
No 18 were taken to Moscow, (exact place unknown)
for test flightse., Podberesje was mentioned in
connection with the flight tests but this was
strictly rumor. The two engines were suppcesedly
installed in a "two engine airplane" along with
two piston engines. No German personnel from
Kulbyshev accompanied the engines, In September
1951, rumors circulated at Zavod No 2 that the
flight tests were extremely successful and that the
Soviets were very enthusiastic, The two engines
dild nov return to Zavod No 2 before my departure.
The two englnes were of {he types that had passed
the acceptance test and 4dild not incorporate the
phort combustion chambers nor the graphite ringe.

(d) During 1951, work was concentrated on the reduction
of the fuel consumption. There wersz many and variled
tests on engines with cloger tolerances, new fuel
nozzles, different gulde vane settings and various
exact nozzle dimensions.
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(e) | ] 111 December 1951, an
engine was about To be installec on Stand No 3 that
would be coupletely instrumented, There were to be
580 connections to make, 25X1
| |

(£) The outstanding achievement made during 1951 was
the reduction of the specific fuel consumptlon for
the 022 tc a phenomenally low value of 242 gr/HP .
This value was obtained in April or May 1951 wit
several engilnes, all cf which incorporated the short
combustion chambers and the graphite rings. How-
ever, this value could not be obtained unless the
graphite rings were in excellent conditilon. Should
the graphite become dislodged or damaged. the spec-
1fic fuel consumption would rise immediately. The 242
S8 f ¢ was obtained only at cruilse and rated power,
At lower speeds and at teke-off powsr 1t would rise
slightly. While I observed this performance when
the engines were installed on the water brake stand,
I do no%t know if this performance was matched on the
propeller stands.

JUMO 022M: In September 1951, two 022M engines arrived
at Kuibyshev., The engines were given the numbers 23 end
24, I do not know where the engines were built bdbut T
do know they were not built at Zavod No 2, To the de=
light of the German personnel at Zaved Nc 2, the steel
rings around the turbine wheels burnt when the englnes
were tested individually. These two englnes were then
converted to Ancorporate the graphite rings and pre-
pared for test on New Stand No 3. The englnes werse
soupled together in parallel through the reductlon geer
box and drove a common 4-bluded counter rotating pro=-
peller, On 7 Nov 51, the englnes were mounted on the
stand and the first test runs were made with them coup-
led together. There were many Soviet dignitaries pre-
gent, and the engine falled to develop the desired T500
rpm=-=1t only reached 6500 rpm, The tests were dls=-
continued and to my knowledge, further tests wors not
made, up t0 the time of my departure, I heard that
whqrf the M engines were ocoupled together, ecach could be
operated individually, or together to produce a total
of 13,000HP. '

JUMO 022K: In November 1951, an order was received
at 0ld Stand No 3 to permit the stand to handle a new
engine, designated 022K. One of the modificatlions was

.50 provide for a pressure of 13 atmospheres at the last

ocompressor stage. Other modiflcationa under consider-
ation were changes in the size of the oil lines. The
gnly information that I was able to obtaln on this was
TOm

The was & a me 1n € B81gn

target date for the completion of an engilne was in -
June or July 1952, The engines were tc be the same slze
and type as the 022 with the mein difference belng the
compression ratilo, ]the K would 25X1
readh a compression” T3 atmospheres and would produge
13,000 HP, but he did not say how this was to be cbtaln-

.eds All othexr engineers speculated that clearances

would be held to & minimum throughout. No one else
to whom I spoke had any other information in regard to
the 022K,
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- Description of the JUMO 022 Turboprop Engine

8. Generail

The JUMO 022 was a conventional turboprop engine, which under
certain conditions, was capable of producing 6500 HP with 300
kg of residual thrust and of ocbtaining a specific fuel con-

sumption of 242 gr/HP/Hr at crulse and rated power. /Enclosure
D5X1 (4) 18 [ ____]sketch of an external view of the JUMO 022
~ engine, ] |
25X1
55X 1 ] Enclosure (B) 1s the same

BRETCh WIth partial cutaway views and with overall dimensions,/
Estimated dimensions of the JUMO 022 are as follows:

Length: 4700 mm for Engines No 1 - No 14
4500 mm for Engines No 15 - No 22 after modi-
flcation to short combustion chamber
Diameter: (Max) 850 mm, taken at casing of turbine outlet
Welight: Dry welght was 1100 kilograms
i Weight with accessories and prop was 1500 kg
(Dry weilght is the more accurate, since this
was the condltion in which the engine was
recelved at old stand No 3,)
Center of Unknown., With a holst attached only at the
Gravity: rear mount, 1t was dlificult for one man to
hold the engine level. I belleve it was
located at about the 13th compressor stage
when prop was not attached.

9, Alr Inlet

The alr inlet was a bell shaped ring made of dural, supporting
the prop reductlion gear housing by six airfoil shaped struts.
Its length was approximately 300 mm and the outer diemeter at
the air inlet was 800+ mm while at the point of attachment

to the compresgor the dlameter was about 650 mm, The ein
Inlet ring was attached to the compressor housing by a series
of bolts every 8 cm around the butting flanges. One of the
Jobs performed on tire test stands was to locate a pltot tube
in the alr annulus midway betweern the reduction gear housing
and wall of the air inlet ring. Since 1% was imperative

thet the tube be located accurately, I remembered that the
distance between the housing and the wall was 148 mm'm, The
pitot tube picked up static pressure only and I remember that
a reading of 1400 mm of water was recorded on a manometer,

.10, Compressor

25X1 (1) |
[The compreesor housing

consdisted ol Two welded steel casings separated by small
strute permitting an ailr space of about 20 mm, The two
casings or shells were made in helves to permi%t removal
for access to the compressor, Located on the surface

of the compressor housing were aix equally spaced chan-
nels that ran axlally the length of the housing and pro-
truded about 150 mm above the surface of the housing.
These channels encloased all of the 011, fuel, and 1gni-
tion lines of the engine thet were located along the
compressor,
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(2) Located on the compressor housing ov.r the oth and 8th
stage were two pressure rellef valves approximately 100
mm 1in diameter. Initilally, there w=2re I[our such valves
but further tests proved that only twd were necessary.
The two valves became a permsznent part of all englnes.
Their purpose was to relleve a pressure surge in the
compressor built up on starting the engine or while
running at low speeds. The valves wers actuated by
engine oll pressure built up to 12 atmospheresz chrough
a booster pump. Upon starting the engine, the oil
pressure was slightly over 12 atmospherss and the valves
remained open. When the engine reached a speed of 5400
rpm, the pressure dropped t¢o below 12 atmospheres and
the wvalves closed automanlically. A% speeds zbove 5400
rpm, the valves remained closed. On uhrottllng back the
engine. a silight hysteresis permiited the vaives to re-
main closed until 5200 rpm was reached. Each valve was
adjustable by a set screw acting on a spring load.

(3) The compressor itselfl consisted of 14 stages. It was
repeated several times that the first ¢ stages were made
of light metal (Electron) whlille the last 5 stages were
machined steel. Supposedly., the wheels and blades were
made of the same materlal, Y estlmate vhe length of the
blades in the first stage as being 150 nmn and the length
of the blade in the last stage at avout 0 mm. 'The
number of blades 18 noct knovm,

(4) I beldeve that there were 15 statur rings and that each
stator ring was made up of two halfl rings neld together
by screws, The blades appeared to be steel stamplngs
welded at each end tc the stator rings. The following
compressor instrumentation was standard for cach test:

P1 - Wall static at entrance to the 1lst atage

Po - Wall statdc at exit of the last stage

Po0- Total head at exit of the last stage

To - Alr temperature at exit of last stage taken by
thermocouple protruding Into alr stream

I remember the following reading obtain.d whlle the
englne was at full power:

P2 - About 5.5 to 6 atm; obtained with pressure gauge
Tp ~ 180° - 220° ¢

P2°- Pp = 0 L 25X1

graphite gseallng rings and controllable blades were
under consideration and might he attempted In the future,

Combustion Chamber

The combusticn chamber consisted of a aingle annuluz made up
of 18 mm welded stainless steel sheets. The inner diameter of
the annulus was 350 to 400 mm and the ouscr dliameter was about
700 mm, Welded to the annulus were twelve entry ports from
the compressor. Each entry port appeared a2z the head of a
single combustion chamber. The tody and cana werce jolned by
welding. ©Each combustion can head had zn alr swirler at the
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alr entrance, and located iIn the center of nhe swirler was
the fuel inJjector. I can offer no informan:icon regarding the
fuel nozzle other than the fact that they ware made by one
specialist who machined the parits on a lathe. Supposedly,
no one else was capable of maiking a nozzle. Should any part
of the combusjlon chamber fail, the whole <hamber had to be
replaced. However, the conly difficulty experienced in thils
respect was the breaking of welds during the early testss
This trouble was elimirated after the arrival ol the group
of German engineers from Tushino in the fail of 1948, One
of the engineers in the Tushino Group, was (fnu) Gerlach,
Prior to his arrival, the combustion chamber had offered con-
slderable trouble, not only with the brealking of welds, but
with poor combustion characteristics. Gerlach added per-
foratlions to the combustion chamber heads., This eliminated
the breaks and alsc guc down the specific rusl consunption.
Another series of tests conducted by Gerliach deail with
injecting silver bronze into the fuel during a run, The
silver bronze left markings on ihe combustion chamber walls
and from a study of the markings, Gerlach was able to arrive
at the 1deal angle of fuel injection. The entire combustion
chamber wags enclosed in a sheet steel casing that permitted
an alr space cf 20 mm between the chamber and the casing,

Turbine Assembly

(1) The turbine had three stages with the last rotor bhelng
approximately 850 mm in diameter Lo tiie blade ©ips and
the first rotor 700 mm in diameter, fEnclosure (C) is
a sketch based on| ] the turbine 25X1
asgembly.. The three cturbine wheels were attached to
the turbiIne shaft by means of eight bolts that passed
through the wheels and screwed into the shaft fis shownh
The bolts were 20 - 22 mm in diameter at the location
of the wheels, The first wheel butfted against the
shaft flange and the following wheels were separated by
steel spacers that were 60 mmn leng and had an cutside
diameter of 34 mm. The last wheel waa pulled up by
means of loeclk nuts on the bolts. I am sure that the
mheels could not have butted agailust each other at any
point nor that the shaft extended throuzh the wheels
to relleve the torque and forces on the spacers, I am
certain that the wheele were held by msans ul’ the elght
bolts and am equ ure of the spacera betwsen the
wheels, /Tater, a wheel tearing loose
during one ¢f the tests, Only the last stage wheel
broke loose. VWhen asked why the other wheels did not ]
fly off also, he stated that he thought there were nuts
after each wheel screwed on each bolt. 25X1

(2) The shaft was about 200 mm 3in dlameter and hollow. Every-
one who observed the shaft marvelled that the wall thlcok-
ness was cnly 20 mm. The shaft extended through the
genter of the combustlon chanber and zaltached tc the
compressor shaft hv some unknown means which made dls-
assembly difficult,
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Each of *the wheels was solid steel wouor a maximum thick-
ness of approximat=ly 50 mm, The m.lmsn thickness was
at the cuter diameisr where the bluaoes zutached to the

wheel and aleo at the diamever of 1! 2lgnt bolt holes.
Between these points, the whee=l was mzcbined to reduce
welght, I do not know if ail wheels were of the same
diameter,

The rotor blades were attachsd tc the wheels dy a pine
cone base pressed into the wheel, A =mall lLorgue was
said to project from the tips cf the =one and was bent
on assembly to egerve as a lock. 1 was able to view the
rotor blades of the last stags frequsntly and therefore
remember that they were about 120 mm long. I can not
remember If the blades in the cuher sutages ware shorter
or if the wheels themselvrvas were asmaller in diameter.
The maximum thickness of the bliades was abcwt O mm
/and the rotor and stator blades were of the shape
shown in Enclosare (D). The rotor blades had a twist.
T do not know what material was used in the blades but
believe rotor and stator blades were the same. During
machining, they appeared to be the color of brass and
after machining they were stored in acld haths, Some
of the machinlsts made rings [rom tie blade stock for
thelr children. I heard nothing of hwllow tlades and
¥now nothing of ceramics. I never .aw any bur. . blades,
The only difficulty encountered witi urbine hlades
was when an engine would run morc truw: =00 hours. Then
a blade would occasionally break aor tmar loose with the
fallure occuring at the root of the blade,

Normally, the turbine gulde vanes were [iwxed to the
outer casing by means of a weld. However, one englne
had guilde vanes that were adjustabl=., A series of
tests were run to determine the optimum blade angles,

In the spring of 1950, Fngines No 15 - No 22 were modl-
fied to incorporate graphlte rings to seal off the gap

" between the rotor blades and the casing. The graphlte

ring was made up of a series of small blocks 40 x 25 x
6 mm. /See Enclosure (D)./ These b!ocs: were inserted
into a steel ring and protruded about 0.4 mwu from the
steel ring enclosing the turbine wheel, The graphlite
blocks were slightly tapered and fitted intc a slmilerly
tapered slot in the ring. To insert the blcocks, a notah
was machined into the ring where the blociks entered the
groove and were worked around the ring until an entilre
ring of graphite was formed, I do not know what the
consistency of the graphite was. Each »ing was bolted
to the adjacent stator ring,

The clearance between the rotor blade tipc and graphlte
was supposed to be between 0.6 and 0.8 mm at the start

of a test. I was not aware of clearance measpurements
taken after each test. Occasionally, on shut down of

the engine when the wheel was rotating freely, a screping
noise could be heared that was probably the blades scrap-
ing the graphite. Also, at times during a test, a blade
would strike a block and the carbon dust could be seen in
the exhaust. This would be followed by a slight 1ncrease
in fuel consumption. The englne would then be stopped
and reralrs made.

Vibration measurements were gene¢rally taker during a test.
Frequently, thne vibration would becorie excessive and cause
a stoppage for the purpose oI rebalancing the wheels,
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Standard measurements taken were.

Tg - Temperature cf exhaust leaving turbine taken
at four points around exhaust outlet.
Pg - Wall static pressure.

(9) The maximum temperature permitted for Tg was 560° C.
At erulse speed of T150 rpm, this temperature gener-
ally read 4 0° ¢. Occasionally, Ts was permitted to
rise to 600° C when the test engineer approved.

Talil Pipe Assembly

The exhaust pipe was a 15 mm thick single sheet of stalnless
gtecl, formed and welded., There was no insulation wrapping
on the pipe. Its maximum dlameter was 850 mm and its length
varied with each set of tests. An exhaust cone was supported
in the center of the pipe by means of five struts. The ex-
haust cones had two predominant shapes. OCne was fapered to
a point,while the second wae truncated with an opening at the
end. Occaslonally during the test, the entire assembly would
be rotated at 45° intervals. Instrumentation of the tall
pipe consisted of a four tube total head ralke, referred to

as Pge.
Transmlssion

I know uothing ebout the transmission or gear box. Un Stand
No 3, the prop shaft was connected directhto the water brake.

‘Engine Bearing

I have no information about the location or type of bearings
used throughout the engines. Bearing temperatures were meas-
ured in early tests but only on the first fouwr engines.
There was only one bearing failure to my knowledge. This
was what was referred tc as a compressor turblne bearing,

Starters

T know 1little about starters since none were used with the
engines on my stand where an electrilc motor connected to the
water brake was used to turn up the e ngine on starvting. Oon
the prop stand, compressed alr starters were used until the
apring of 19491 At that time a change-over was made to a
turbo starter and was mounted over the combustion sectilon of
the engine. This starter was referred tc as the "ps" starter,
It was developed at Kuibyshev by the CGerman engineers and
was supposedly based on an Amerlcan design. The "ps" starter
was started itself by an electric motor and wag brought up

to a speed of 8000 rpm., At thils speed a clubch was engaged
which drove a shaft that extended from the cluteh to the
gear box located on the compressor section and then extended
forward on the engine to the transmilssion. when the englne
peached the speed of 400 rpm, the ignition was turned on,

At an engine speed of 2500 rpm, the mtarter was disengaged.

Fuel System
Elements of the fuel system were a pump, regulator, filter,
manifold, and twelve nozzles., The fuel pump located in the

lower engilne accessory drive was a German commercilal gear
type pump made by Bramag or Bamag. Inlet pressure to the
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pump was .8 to 1.2 atmosphéres and the cutlet pressure was 2.4
atmospheres absolute. From the pump +he fuel flowed through
the regulator that was of the same type as the JUMO OO4, I do
not know what tvpe metering system was used. From the regula-
tors, the fuel passed throug a high pressure filter which
congsisted of a copper screen and & spring-loaded tall check
valve, The fuel then paszed into a manifold that circled the
engine and from the manifold, flexible liner led to the
individual nozzlee. A fuel pressure reading wa. taken at the
mandPa1A whioh wos A0 to 70 atmospheres, |

25X1

A dump valve was

Jocated at the base of the manlliola To rzlease the fuel when
the engine stopped. I have no further information regarding
the fuel systeme

011 System

The oil system consisted of a maln gear type pump, two gear
type scavenging pumps, and a booster pumb. The main pump and
booster pump were located in the lower accessory drive box
while the scavenging pumps were located below the air inlet
duct. The main oll pressure was L4 atmospheres and the boost-
er pump produced 12 atmosphere3 for the operation of the
compressor valves., All o1l lines were first made of aluminum
tubing but were later changed to steel due to occaainal
breakage. The largest lines wvere f£inally changed back to
aluninum. The oil lines had a nominal slze as follows:

To main pwnp - 40 mm
Prom main pump to fllter - 25 mm
From main pump to booster pump - 18 mm
From scavenging pumps to tank - 50 mm

Whenn the M engines were produced, all oil 11ines were internal.
Other engines had external lines.

Ignition System

The ignition system consipted of two spark plugs with a vib~
prator supplying the energy.

Propellers

T am unable to glve information on the prop assembly other
than 1t coneisted of two four-bladed counter rotating hydrau=-
1ically operated propellers.

Disassenbling Pxocedure

The following was the procedure for disassembling the varlous
sectlons of the JUMO 022 engline:

1 Remove exhaust pipe.
2 Remove third stage turbine wheel, guide vanes, second
mtage, turblne wheel, guilde vanes, etc.
(3) Pull shaft extending through combustion chamber.
(Special long wrench needed.)
(4) Set engilne verticelly, resting it on combustlon
chamber flange.
5 Remove transmission.
6 Separate two halves of compressor casing with gulde vanesd.
T Lift compressov wheel assembly upward.
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This entire operation would take four well-teamed men approxi-
mately five to six hours.

Engine Performance Data

22, JUMO 022:
éThe following summary of performance data, obtalned
ough hearsay and casgual observations, is for the the first
22 engines of the JUMO 022 type tested at Zaved No 2.7
(1) Take off Power

Engines No 1 - No 14 - 6000 BHP
Engines No 15 - No 22 =~ 7000 BHP

(2) Residual Thrust
Take off -~ 250 - 300 kg
(3) RPM
Talke off - 7500
Rated - 7250
Cruilse - T150
Maximum - 7700
(4) Specific Fuel Consumption
Engines No 1 - No 9 =~ Approximately 340 gr/HP/Hr
Engines No 10 - No 14 - Approximately 300 gr/HP/Hr
Result of Qerlach's worlch
Engines No 15 - No 22 -~ 242 gr/HP/Hr (Short chamber
and graphite rings)
(5) Length
" Engilnes No 1 - No 12 - 4700 mm
Engines No 15 - No 22 = 500 mm (short combustion
chamber)
(6) Diameter
. Maximum - 850 mm
(7). Dry Weight (without starter, prop)

Engines No 1 - No 14 - 1100 kg
Engines No 15 - No 22 - 1050 kg

(8) Puel

Kerosene - 8p gr .820
Color - (folden yellow

(9) PFuel Press

Engines No 1 - No 14 - 60 - TO atmospherss
Engines No 15 ~ No 22 - TC - 85 atmospheres

(20) 011 Consumption
Not to exceed 8 kg/hr
SECRET
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(11} 011 Pressure
3.5 - 4,5 atmospheres
(12) Turbine Temperature (taken at exit of 3d stage)
Engines No 1 - No 14 - 580° C Teke cff
Engilnes No 15 - No 22 - 560° C Take off
480° ¢ Cruilse
(13) Turbine
3 stages
(14) Compressor
14 stages
(15) Combustion Chamber
Single annulus with 12 ports

23, JUMO O12B:

P5X1
(1) Power
Take off ~ 1500 kg
(2) RPM
Taeke of'f - 6800
(3) Weight
[ 1300 kg
* . (4) Turdbine
- 2 stages
i (5) Compressor
9 stages
(6) Combustion Chamber
8 radlally
Layout of Zavod No 2
25X1
P5X1.- 24, /Enclosure (E) 1s | !aketch of the layout of
Zavod No 2 4n Kulbyshev a e e of Source's departure./

I have prepared a sketch of Zavod No 2 on which the followling
points are shown:

Point 1 Entrance and Guardhouse

Point 2 Machine Shop
) ﬁ:._.gxnr-.h'm\-f"-k;’ B R
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Point 3 Annex

a Small rt2st stands for pumps. regulators, starters,
combustion chambers, etc

b Carpenter Shop

¢ Heat treating room

a4 Forge

Point 4 Plumbing Shop

Point 5 OKB Design Offices

Two stories high

Point 6 0Old Test Stands
Point 7 0l1ld Fuel Tanks
Point 8 ‘Transformer Station
Polnt O New Test Stands '

Point 10 New Fuel Tanks

Point 11 Alr Compressors

Point 12 Heating Plant
Peint 13 Englne Assembly

This building was formerly used by the Askanlg Group.
After thelr departure in September 1950, 1t was used
a8 the englne assembly and tear down shop.

Point 14 Materials Analysis Laboratory

Point 15 Guard Towera

Point 16 Paved Roads

Point 17 Cleared Area

Originally thils area was asglgned for the construct-
ion of the altitude test stands, dismantled at
Dessau., However, work on this project was discon-
tinued and all assoclated equipment was recrated
and shipped out in the perilod from May until Septem=~
ber 1951, The crating and numbering of the equirn-
ment was supervised by Boelke and Groebner, both
German englneers who had been in charge of the
stands in Dessau,

Point 18 Wooden Fence

Six meters high. The guards statloned at the towers
(Point 15), were instructed to shoot at anyone
approaching within three meters of the 1inside of
the fence.

Test Stands
25, 01d Test Stands

(1) Reference is made to Point 6, /Enclouure (E)/, which
locates the 01d Test Stands wifhin the compound of Zavod
No 2. Construction of the stands was started in the
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winter of 1946, with the last stand vecoming cperational
in April or May 1947. All equipment was taken from the
Junkers and BMW plantsg in Germany. There were four
stands inclosed within a corrugated steel covered struc-
ture. /See Enclosure (F) which is an exvernal view of
the 01ld Test Stands. Enclosure (G) 12 a plan view,
showing the relation cf the individual stands and con-
trol rooms./ ‘

Cell No 1 consisted of a pendulum type stand that was
converted for the testing of compreszor units. It was
instrumented for temperature and pressure surveys of the
installed units, i

Cell No 2 and No 4 consisted of pendulum stands that per-
mitted the testing of an engine with the propellers in-
stalled, The forces produced by the engine were trans-
mitted through the engine mounte to a floating platform.
Ind4cators attached to the platform registered the thrust
and torque developed. Test procedure required the calil-
bration of the thrust and torque indicators before and
after each test, grom statements | |1t

was apparent that e stands and the tesl pIrocedures
used were conventional,/ The State Acceptance Test and
other major tests were performed within Cell No 2, Cell
No 4 was used only when the other cells were oceupled.
The stand in Cell No 4 was sluggish and not used unless
absolutely necessary. f

Cell No 3 consisted of a large pendulum stand that in-
corporated a water brake. L}%‘nclosure (H) 18 Source's
sketch of this stand. The engilne mounts, the water
brake, and an electric motor, were all mounted on a
floating platform, With an engine installed and coupled
to the water brake, thrust measurements were transmltted
through the platform to an indicator located at the

front of the stand. The torque measurements were made by
means of the water breke acting on a similar indicator.
Although T know 1lictle about test procedure, I belleve
that 1t was standard throughout, i

A sketch of the control room /Enclosure (I)/ shows a
typical consol with the required instrumencation and
control levers, To the left of the consol are the banks
of manometers associated with test stands. The fuel
metering equipment,@ppearins at the right of the oonso:g
utiiized volume displecement gauges rather than weigh-
ing tanks.

.The capacity of the stands are not knowh to me. My only

knowledge on this 1s that the water brake could absord
9000 BHP-but that this was hardly the limltatilon since
it could easily be replaced with a large brake, My only

. information regarding the future plans for this stand

13 that a modificatilion was to be made in Cell No 3 1in
order to handle future tests in the K engine,

New Test Stands

Reference 1s made to Point 9; /Enclosure (E)/, which locates
the New Test Stands within the compound of Zavod No 2. Coun=-
struction was getarted in the spring of 1950 and wasg still
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underway | | in December 1951. The
building, Known as Bullding No 22, was completed and was to
house four stands, 3Stand Noc 1 was completed and operatilonal
In September 1950, and Stand No 2 became operational on 7 Nov
51 when the 022M engine was tested for the first time as a
coupled engine., Stand No 3 was undexr construction and work
on No 4 had not started. A sketch, /Enclosure (J)/, shows

a front view, side view, and floor plan of the New Test Stand
building, The layout of the test cells was similar to that
of the 01d Test Stand building, with a control rcom separating
two adjacent cells. Exhaust chimneys were located to the
rear of each cell and deflected the éngine gases upward,

(1) Cell No 1 consisted of a pendulum stand similar to
Stand No 2 and No 4 of the 0l1d Stands. The capaclty of
this stand is not known to me but I believe 1t was much
heavier and more solid.

(2) Cell No 2 consisted of a "gallows stand"™, My recollect-
ion 18 that the 022M engine was suspended from a struc-

ture that appeared as a gallows. I have no other infor-
mation on this.,

(3) Cell No 3 was to consist of a water brake stand similar
- to 01d Stand No 3.
The front portion of the test stand tullding consisted of a
large hall, Future plans call for the englne assembly and
tear down shops to be located here, Entrance to each of the
test cells from the assembly hall wa3 possible through a
passage under the control rooms. On each side of the bullding
were a serles of rooms on two floors., First floor rooma con-
slsted of small shops of various types. The second floor
were largely office space for the test engineers and drafte-
men,

- end -

ENCLOSURE: (A) External view of the JUMO 022 engilne

ENCLOSURE: (B) External and internal view of the JUMO 022
engine

ENCLOSURE: (C) Turbine assembly of JUMO 022

ENGCLOSURE: (D) Graphite ring at turbine wheel
Profile of turbine blades of JUMO 022

ENCLOSURE: (E) Memory sketch of Zavod No 2
ENCLOSURE: (F) External views of old test stands
ENCLOSURE: (@) Plan view of old test stands
ENCLOSURE: (H) 014 test stand Nc 3

ENCLOSURE: (I) fTest stand control room
ENCLOSURE: (J) New test stands (Bullding No 22)
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